Medical School Learning Environment and Quality of Life among Lesbian, Gay, and Bisexual Second-year Medical Students of Color by Mains-Mason, Janke
 
  
Title Page  
Medical School Learning Environment and Quality of Life among Lesbian, Gay, and 











Janke B. Mains-Mason 
 











Submitted to the Graduate Faculty of the 
 
Department of Behavioral and Community Health Sciences 
 
Graduate School of Public Health in partial fulfillment 
 
of the requirements for the degree of 
 














Committee Page  
UNIVERSITY OF PITTSBURGH 














Janke B. Mains-Mason 
 
 
It was approved on  
 




Kristen Eckstrand, MD, PhD, Psychiatry Fellow, Department of Psychiatry, School of Medicine, 
University of Pittsburgh 
 
Essay Advisor: Andre Brown, PhD, MPH, Assistant Professor, Department of Behavioral and 





































Medical School Learning Environment and Quality of Life among Lesbian, Gay, and 
Bisexual Second-year Medical Students of Color 
 
Janke B. Mains-Mason, MPH 
 




Background: Literature rarely explores learning environment and well-being outcomes 
specific to LGB medical students, medical students of color, and LGB medical students of color.  
Methods: We conducted a secondary analysis of demographic, student-faculty interaction, 
student-student interaction, learning environment emotional climate, and quality of life by sexual 
orientation and racial identity using data from the Association of American Medical Colleges’ 
Year 2 Questionnaire. We ran Multivariate Analysis of Variance models for learning environment 
outcomes and Univariate Analysis of Variance models for quality of life. We ran all models at 
95% confidence and included sex, age, school region, and in-person attendance as covariates. We 
investigated association between perceptions of learning environment and quality of life using 
Multivariable Linear Regression.  
Results: Eight percent (n=2767) of 34,679 second-year medical students were LGB, 41.3% 
(n=1144) of whom were students of color. LGB students had lower perceptions of student-faculty 
(CI: -0.49, -0.23; p<0.001) and student-student (CI: -0.49, -0.23; p=0.002) interactions than their 
heterosexual peers. These effects were exacerbated among Asian, Black, and Underrepresented 
Multiracial LGB students having poorer student-faculty interactions (all p<0.01) compared with 
white LGB peers, and Asian, Black, Indigenous, and Underrepresented Multiracial LGB students 
having poorer student-student interactions compared with white LGB peers (all p<0.05). LGB 
medical students had worse perceptions of learning environment emotional climate (CI: -0.72, -
0.48; p<0.001) and reported lower well-being (CI: -2.52, -1.74; p<0.001) compared to heterosexual 
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students. There were no significant differences in emotional climate and well-being by racial 
groups among LGB people.  
Perceptions of learning environment were significantly associated with quality of life 
score, with few moderations by sexual orientation and racial identities.  
Conclusions: Further research is required to understand the etiology of poorer outcomes 
among students with minoritized social identities, with a focus on the intersections of racism and 
heterosexism. Further research should act to ameliorate these inequities.  
Significance: The public health significance of this thesis is to add to quality of life 
literature by: (a) including data from a national dataset; (b) investigating presence of well-being, 
not just absence of mental illness; (c) identifying structural learning environment outcomes that 
could impact quality of life; and (d) situating results specifically among LGB people of color. We 
hope our long-term public health impact will be to provide a path towards improving the health 
and well-being of LGB medical students of color. 
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Medical students face challenges to their well-being in medical school including 
depression, anxiety, and burnout.1–3 These challenges may be greater when compounded with a 
minoritized social identity. Lesbian, Gay, and Bisexual (LGB) medical students report greater 
depression and anxiety than their heterosexual peers.4 African American medical students face 
higher rates of depression and anxiety than their white peers.5 A multitude of studies demonstrate 
the impact of medical school learning environment (i.e. “current perceptions, attitudes, and 
expectation that define the institution and its members”6) on the well-being of medical students.7–
10 However, there is limited literature describing medical student learning environment and well-
being using nationally representative datasets, especially in the LGB- and medical student of 
Color-focused literature.5,11–13 The absence of nationally representative datasets limits the 
generalizability of existing literature. Further, few studies investigate the direct relationship 
between learning environment and well-being,9,12 leaving unidentified modifiable structural 
intervention points, such as creating programs and adjusting class and grading structure,10 or 
deeper transformations of interpersonal interactions between students, their peers, and faculty, and 
the ways that medical schools promote achievement among students. Lastly, literature rarely 
explores medical school learning environment and well-being outcomes among students who are 
both LGB and of color.11 Without exploring intersecting systems of racism and heterosexism in 
medical schools that may exacerbate adverse learning and well-being outcomes,14 these systems 
and their compounding effects remain unchallenged. This study helps to fill these gaps in the 
literature. Using a nationally representative sample of second-year medical students, we 
investigate differences in perceptions of medical school learning environment and quality of life 
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by race and sexual orientation. We also investigate the direct relationship between medical school 
learning environment and medical student quality of life. By further explicating the relationship 
between perceptions of learning environment and medical student quality of life, this study will 
identify modifiable structural factors to target in medical school learning environment 
interventions to improve well-being among students with minoritized identities.  
1.1 Medical Student Well-being 
Well-being is a multifaceted construct that includes “the presence of positive emotions and 
moods (e.g., contentment, happiness), the absence of negative emotions (e.g., depression, anxiety), 
satisfaction with life, fulfillment and positive functioning.”15 The preamble of the Constitution of 
the World Health Organization asserts, “Health is a state of complete physical, mental and social 
well-being and not merely the absence of disease or infirmity.”16 As such, efforts to improve health 
for medical students must also focus on the physical, mental, and social well-being of these 
students. Fostering medical student well-being is also important to their academic success and 
positive patient care.1 
Depression is a prominent challenge to the well-being of medical students. In a meta-
analysis of 77 studies representing 62,728 medical students, the prevalence of depression among 
medical students was 27%.1 This prevalence is much greater than that of the general US 
population.17 Only 12.9% of students with depression sought treatment.1 Another study with 169 
St. Louis University medical students identified additional challenges to medical student well-
being, including maladaptive perfectionism, imposter phenomenon, shame and/or embarrassment, 
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and comparison to others.3 Medical students were more likely to report depression and lower sense 
of self-worth when these factors were present.3 
Depression and other mental health challenges are more pronounced in LGB medical 
students compared to their heterosexual peers. Students with minoritized sexual orientation often 
exhibit significantly greater depressive and anxiety symptoms than heterosexual medical students.4 
In a study of 4,673 first-year medical students across 49 United States medical schools, the 
prevalences of depression, anxiety, and low self-rated health among 232 students with minoritized 
sexual orientation were 20.7%, 10.8%, and 10.1% respectively.4 The prevalence of these 
symptoms were significantly higher compared to heterosexual students in the study.4 Medical 
students with minoritized sexual orientation also reported more social stressors, including being 
called names or insulted at least a few times a year; being harassed or threatened at least a few 
times a year; and feeling a lack of companionship, left out, and isolated at their medical school.4 
Additionally, in another study, two times as many LGB medical student survey respondents 
reported depression compared to their heterosexual counterparts.12 These studies indicate that LGB 
medical students have increased symptoms of mental illness and greater challenges to their mental 
well-being compared to their privileged heterosexual peers.  
Similarly, racially minoritized medical students have worse mental health compared to 
their white peers. In a study of 4,732 first-year medical students at 49 United States medical 
schools, African American medical students exhibited significantly greater depressive and anxiety 
symptoms than their white counterparts.5 African American medical students had 59% greater risk 
of being classified as having symptoms of depression and 66% greater risk for symptoms of 
anxiety.5 Further, African American medical students had an 83% greater risk of lacking social 
support and 84% greater risk of reporting lower control over their life compared to white medical 
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students.5 In a follow up study, Hardeman et al18 found that African American medical students 
who reported a high salience of their racial identity had higher depression, anxiety, and perceived 
stress. As with LGB students, this literature indicates that racially minoritized students face greater 
symptoms of mental illness and challenges to their well-being compared to their peers with 
privilege, i.e. white medical students.  
1.2 Medical Student Well-being and the Learning Environment 
Mental well-being among medical students is influenced by several factors, including the 
medical school learning environment.2,8,9 In a scoping review by Mihailescu & Neiterman,2 the 
authors cite the competitive culture and prioritization of others (e.g. patients, others to whom 
medical students have responsibility) in the medical school learning environment as negative 
influences on the mental health of medical students. Medical school admissions value qualities 
such as rigidity, perfectionism, and excessive devotion to work. Rewarding these qualities in the 
admissions process may facilitate the enrollment of a greater number of students who may be more 
vulnerable to mental illness than those students without these qualities.2  
The mental well-being of medical students is also affected by their interactions with 
teachers, the atmosphere, and curricular and extracurricular activity. In a study of 1,350 medical 
students across 22 Brazilian medical schools, better student perceptions of learning, teachers, the 
atmosphere, and better academic and social self-perceptions were all associated with improved 
quality of life and medical school-related quality of life.8 This was especially true for the 
psychological health domain of quality of life.8 Likewise, as perceptions of learning environment 
worsened, well-being scores also decreased.8 A study of 146 medical students at Virginia 
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Commonwealth University paralleled these findings: students scoring higher on well-being 
reported better perceptions of learning environment, while students reporting more stress had 
worse perceptions of learning environment.9 Multivariate regressions further showed learning 
environment affected well-being but not stress.9 These studies indicate that the learning 
environment is a viable structural intervention point that can impact medical student well-being. 
1.3 The Current Study 
LGB medical students and medical students of Color exist with unique challenges to well-
being compared to their privileged heterosexual and white peers. It is impossible to understand the 
unique challenges that face these communities when LGB medical students and medical students 
of Color are not centered in the conduct of research nor reporting of research findings. Among the 
above studies, only one study investigated the relationship between learning environment and well-
being among LGB medical students.9 Only one study investigated the relationship between 
learning environment and well-being among medical students of Color.12 Further, studies with 
LGB medical students or students of Color samples tended to only operationalize well-being as 
the absence of adverse mental health outcomes. These definitions did not include other constructs 
of well-being such as social support and control over life.12 Therefore, the results from these 
studies are limited in their ability comprehensively guide the development of interventions to 
improve the medical school learning environment and well-being for medical students with 
minoritized racial and sexual identities. Finally, without findings that acknowledge the shared 
responsibility of both medical students and the medical school to create positive medical student 
6 
well-being, interventions will be inherently limited in ameliorating facets of medical school 
learning environment that create negative well-being among students. 
Each of these realities is especially true for LGB medical students of Color. Despite the 
expectation that intersecting systems of oppression would exacerbate negative learning 
environment and well-being outcomes, literature is nearly nonexistent in describing these students’ 
experiences during medical school. Without this literature, it is impossible to understand unique 
challenges to well-being facing LGB medical students of color and impossible to create 
interventions that target modifiable structural outcomes specific to their needs.  
Using a nationally representative dataset, this study will address each of these gaps in the 
literature. We will explore experiences of learning environment and quality of life by race and 
sexual orientation among second-year medical students. Our exploration will account for students 
with multiply minoritized identities. Additionally, this study will examine the association between 
perceptions of learning environment and quality of life, and the effects that race and sexual 
orientation have on this relationship. Finally, this study will identify areas of future research and 
intervention that targets modifiable structures of the medical school learning environment and 
center the well-being of Lesbian, Gay, and Bisexual medical students of Color. By further 
explicating the relationship between perceptions of learning environment and medical student 
quality of life, this study provides a path towards developing interventions in the medical school 
learning environment that facilitate equitable learning experiences and well-being outcomes for 
LGB and student of color medical students.  
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2.0 Literature Review 
2.1 The Medical School Learning Environment for Lesbian, Gay, and Bisexual Medical 
Students and Medical Students of Color 
2.1.1 Overall Learning Environment 
2.1.1.1 LGB Medical Students 
People – students, faculty, administrators – at medical schools may verbally value 
diversity, but often do not translate these verbal commitments to tangible outcomes.12,19–22 The 
Liaison Committee on Medical Education (LCME) requires commitments to diversity and 
diversity recruitment and retention programs for school accreditation.23 At one US medical school, 
58.4% of medical students felt sexual orientation equality was extremely important.24 At another 
school, 90% of medical, nursing, and physician assistant student respondents valued faculty and 
student diversity.19 However, 64% of these students did not see their medical school as diverse, 
9% of thought the school was homophobic, 6% racist, and 7% sexist, and more medical, nursing, 
and physician assistant students with minoritized sexual orientations reported a homophobic 
campus.19 Other studies show perceptions of negative learning environment ranging from 13.7% 
of Transgender, Lesbian, Gay, and Bisexual (TLGB) healthcare trainees seeing a negative or very 
negative overall climate for TLGB people,22 to, in the largest of the reviewed studies, 66.1% of all 
medical students perceiving a non-inclusive medical school campus climate.12  
Discrimination in the learning environment is not a novel or unique experience for Lesbian, 
Gay, and Bisexual (LGB) students. From 1999 to 2011, experienced or witnessed discriminatory 
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events due to binary gender bias decreased at one medical school, but people at the medical school 
continued discriminating on the basis of sexual orientation.24 At another school in the United 
Kingdom, non-heterosexual medical students were more likely to experience joking at their 
expense, such as use of humor based around belittlement.20 Parallel findings from a Canadian 
medical school showed TLGB medical students endured negative comments and/or jokes, rumors, 
or bullying and/or harassment.21 They were more likely to witness or be exposed to heterosexism 
and anti-TLGB discrimination, felt that trans medical students were treated less fairly than other 
medical students, and disagreed that medical students spoke positively of TLGB people.21 One 
study showed 24.6% of TLGB healthcare trainees from across the United States experienced 
workplace conduct in past year due to their sexual orientation that interfered with their ability to 
work or learn.22 Research on implicit and explicit bias across 49 medical schools showed that 
medical students generally had less implicit and explicit biases towards lesbian and gay people by 
the end of their four years of medical school.25 However, when one looks at these findings closer, 
the change in medical students’ implicit bias, though statistically significant, only declined 
slightly.25 Further, at some schools, medical students had the same or more implicit and explicit 
biases in year four versus year one.25  
Medical students and healthcare trainees attribute negative learning environment for LGB 
folks to institutional homophobia and heterosexism, fear of institutional religiosity or conservative 
political views, fear of identity disclosure, joking from faculty and peers, lack of venues for 
support, and lack of TLGB inclusion in diversity initiatives as barriers to feeling included.11,22 
Medical students’ qualitative descriptions of reporting discrimination and harassment have 
described the process as inaccessible, burdensome, unlikely to change the situation, and potentially 
incurring personal consequences.20  
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2.1.1.2 Medical Students of Color 
A narrative review of studies conducted with underrepresented minoritized students 
between 1980 and 2012, i.e. Black, Hispanic, and Indigenous students, found that these students 
experienced less positive learning environments, more frequently observed or experienced racial 
discrimination and harassment personally, and were more likely to feel race had a negative impact 
on their medical school experiences compared to non-underrepresented minoritized students.13 
Underrepresented minoritized students reported negative racial experiences regardless of the year 
data were collected.13 In three studies perceptions of learning environment were discussed, two of 
which noted worse learning environment among underrepresented minoritized students compared 
to their white peers, while the third showed no difference.13 In five studies, underrepresented 
minoritized. Students felt their race had a negative impact on their medical school experiences.13 
In one study, 46.7% of the underrepresented minoritized students perceived that racism existed at 
their institution compared to 21% of their well-represented peers.13 In another study of fourth year 
students, 76% underrepresented minoritized students felt race affected their educational experience 
compared to 30% of their white peers.13  
Unfavorable academic climate was likewise noted in multiple accounts among Indigenous 
students.26,27 In these accounts, Indigenous people noted avoiding the climate altogether or having 
to learn to navigate that climate in order to succeed.26,27 
2.1.2 Student-Faculty Interactions 
2.1.2.1 LGB Student-Faculty Interactions 
LGB students report an array of discriminatory faculty interactions. In one study of 261 
medical, nursing, and physician assistant students, 12% of students witnessed faculty disparaging 
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remarks and offensive, hostile, or intimidating behaviors towards racially minoritized people and 
people of low socioeconomic status more than one time.19 9.5% witnessed these remarks and 
behaviors towards people who spoke English as a second language, and 7% witnessed these 
towards TLGB people more than one time.19 In a study at one Canadian medical school, 31.1% of 
103 medical students witnessed heterosexism and 14.6% witnessed anti-TLGB discrimination, 
where their student peers were the most common source of this heterosexism and discrimination, 
and attending or staff physicians were a distant second highest.21 
Discomfort with medical school faculty was also reported in a few studies. Only 21.3% of 
259 medical students at one United Kingdom medical school were comfortable sharing 
experiences of discrimination and harassment with a junior doctor member of the medical team, 
compared to 52.5% feeling comfortable to talk with another student.20 Another study showed 
students tended not to disclose their sexual orientation to supervisors in the classroom or clinical 
setting.21 In a study of 84 mostly medical students, some nursing/other, only 35.5% were out, i.e. 
disclosed sexual orientation, to all professional colleagues compared to 75% being out to all 
friends.22 In a national study with 920 students with minoritized sexual and gender identities, 
students withheld sexual orientation/gender identities for fear of discrimination by faculty.11 This 
fear was motivated by having experienced offensive comments or attitudes towards people with 
minoritized sexual and gender identity, as well as faculty’s power over student evaluations.11 
There were also structural manifestations of negative climate for LGB student-faculty 
interaction. In a study of implicit and explicit bias at years one and four among students at 49 
medical schools, the authors of speculate that, “medical schools where unprofessional behavior is 
more common may be more likely to increase students' implicit bias, but independent of that 
relationship, students who notice and recall these instances may be more likely to have lower 
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implicit bias.”25 In this study, higher year 4 explicit bias against gay men was associated with 
faculty role modeling of discriminatory behavior.25 In the study of 84 mostly medical trainees, 
31% disagreed that the campus provided a supportive climate for networking with TLGB mentors, 
which was described as critical to successful mentorship and a facilitator to future interest and 
success in academia.22  
That said, there were times where faculty-student interaction could yield positive results. 
From 1999 to 2011 there was an increase in students’ perceptions of race and sexual orientation 
equality in the course text content, professor’s delivery, and student-faculty interactions.24 Medical 
trainees saw teachers as people who supported their academic career interests.22 Role models were 
strongly influential in students’ specialty choice for people both with and without minoritized 
sexual and gender identities.28  
2.1.2.2 Student-Faculty Interactions among Students of Color  
In a narrative review of underrepresented minoritized students, multiple studies showed 
that African American students had more negative perceptions of their interactions with white 
faculty.13 Results from one qualitative study showed underrepresented minoritized students were 
ignored by faculty, residents, and staff physicians, experienced discrimination from faculty, and 
felt they were perceived as intellectually inferior.13 In a study across multiple medical institutions 
(or learning environments), 3% of white people compared to 68.4% of African American and 40% 
of Hispanic people experienced discrimination by instructors or supervisors.13 In a study of 20 
Asian and Pacific Islander women medical students at a Northeastern Ohio University, a slight 
majority felt faculty saw them as too quiet.29 One student was even assumed to have trouble 
showing empathy because of her Indian heritage.29 
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Further, in a study with first-year underrepresented minoritized students felt less satisfied 
with responsiveness of faculty to students’ concerns and were less likely to agree that students 
received enough constructive feedback.13 In another study, Black and minority ethnic students in 
a UK study were more likely to say that senior doctors believed in them and less likely to report 
support from senior doctors in pressured situations.30 For Indigenous students, faculty role models 
were of utmost importance. In two personal stories and a focus group study, Indigenous physicians 
and trainees cite Indigenous or other role models of color as key to their success and retention in 
general and academic medicine.26,27,31 They likewise cited specific challenges when physician role 
models were absent like lack of shared understanding and experiences, uncertainty of how to 
pursue medical careers, and concerns about supporting family and community.26,27,31 Black men 
similarly reported the importance of physician role models.32 
Some studies showed positive student-faculty interactions. One study among African 
American students at the University of North Carolina in showed that students thought class 
advisors and administrators provided more social support.13 Another at a Pacific Northwest 
medical school showed that there were no significant differences in whether underrepresented 
minoritized students felt “accepted and respected by their peers, faculty, and administration” and 
felt the "university has achieved a positive and accepting climate for cultural differences" 
compared to their white peers.13 In a qualitative study investigating contributors to Black men’s 
completion of college at a Florida University, support from advisors and mentors was seen as a 
way to share guidance, build confidence in their ability, and share success stories of other students 
from similar backgrounds.32 
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2.1.3 Student-Student Interactions  
2.1.3.1 LGB Student-Student Interactions 
LGB students also experience discrimination from their peers. Students in a survey across 
all allopathic and osteopathic medical schools in the United States and Canada reported fear of 
discrimination by their peers on the basis of their TLGB identity, often as offensive comments or 
remarks and often from conservative or religious students.11 In a survey of 103 medical students 
at one Canadian medical school, 31.1% witnessed heterosexism and fellow students were the most 
common source of heterosexism.21 These findings were mirrored in another survey of medical, 
physician assistant, and physical therapy students at one medical school. 34% of students 
witnessed other students or residents make disparaging remarks or exhibit offensive behaviors 
toward people who speak English as a 2nd language and people of low SES, 28% towards 
racially/ethnically minoritized students, and 25% towards TLGB students one or more times.19  
However, literature also shows that students may find support in their peer relationships, 
although this has not been explicitly tested. Minority stress theory suggests that outness is a factor 
that is positively associated with mental health among LGB adults.33 In the study of students at the 
Canadian medical school, no students concealed their sexual orientation from all of their 
classmates suggesting LGB students did not have to conceal their sexual orientation at all times.21 
51.4% of LGB students shared their sexuality with all classmates and 48.6% were out to some.21 
Another survey of 84 TLGB, mostly medical trainees, alongside some nursing and other healthcare 
trainees, showed 75% were out, i.e. disclosed sexual orientation, to all of their friends.22 In a survey 
of medical students at one United Kingdom medical school, students felt most comfortable talking 
to another student about discrimination and harassment.20 This study, however, did not provide 
findings specific to LGB students.  
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2.1.3.2 Student-Student Interactions among Students of Color 
Results from one qualitative study included in a narrative review of underrepresented 
minoritized student experiences found that these students felt socially isolated and had difficulty 
forming study groups with their well-represented white and Asian peers.13 Another study included 
in the review corroborated these findings, where underrepresented students (25.4%) were more 
likely to have trouble establishing peer support networks than white students (14.5%).13 
Underrepresented minoritized students in another single institution survey said they had more 
negative interactions with white peers than their African American peers.13 
These challenges are significant because of the importance of peer support for racially 
minoritized students. In a study with Black and minority ethnic students in the United Kingdom, 
student peers were key to practical support and advice, solidarity, and understanding and emotional 
support.30 Similarly, in a qualitative study of Black male medical students, peers with whom they 
could relate and work together through medical school were important to their completion of 
school.32 
2.1.4 Emotional Climate and Well-being 
2.1.4.1 Emotional Climate and Well-being among LGB Students 
Only one study investigated how learning environment directly impacts well-being 
outcomes. The study of 1,334 osteopathic medical students showed four times, 43.9%, as many 
LGB medical students indicated discomfort disclosing sexual orientation compared to their 
heterosexual counterparts, 16.7%, and discomfort was slightly correlated with worse perceptions 
of learning environment.12 Double the number of LGB students, 22.5%, reported depression 
compared to their heterosexual counterparts, 11.8%.12  
15 
Many studies understand welcoming learning environment as related to whether LGB 
medical students and healthcare trainees disclose their sexual orientation.11,21,22 Though discomfort 
disclosing sexual orientation is not directly a well-being outcome, minority stress theory suggests 
that identity concealment leads to adverse mental health outcomes and may thus reflect safety of 
the learning environment.33 However, it is important to note that absence of a threat does not equate 
to inclusion or positive experiences of learning environment – it could equally well mean 
something as minimal as “less bad.” Percentage of students out ranged from everybody being out 
to at least some of their friends,21 to 25% not out to all of their friends and 65.5% concealing 
identity from at least some professional colleagues,22 to 53.3% of bisexual students and 92.2% of 
questioning students concealing their identity.11 In multiple studies, medical students said their top 
reason for concealing their sexual orientation was because they felt it was not anyone’s 
business.11,21 Concerns about being stereotyped or discriminated against always appeared second 
or third among the top three reasons for concealing identity in these studies.11,21,22 Lack of 
institutional presence of LGB people, institutional assumption of heterosexual student body, 
social/cultural norms, perceived religious or conservative nature of an institution were also 
considered reasons for concealing sexual identity, and concerns about future career options.11 
Survey responses indicated that progression through medical school did not promote disclosure.11 
2.1.4.2 Emotional Climate and Well-being among Students of Color 
Underrepresented minoritized students experience less supportive social environments 
compared to their white peers.13 In a narrative review, three of four articles addressing social 
environment and social support showed African American students reported more negative 
perceptions compared to white people.13 In another study, underrepresented minoritized students 
reported higher levels of stress because of their minoritized status.13 Black and minority ethnic 
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students in a UK study felt that they did not receive the support they needed or were blamed for 
problems out of their control because struggling in medical school was seen as a sign of 
weakness.30 They had a hard time getting emotional support from their support networks because 
of the demanding nature of medical training and reported lowered confidence, social isolation, and 
burnout.30 
For Indigenous students, representation could have positive or negative effects on their 
emotional experience in medical school. Joy Andrade27 cited the well-representation of Kanaka 
‘Ōiwi students facilitated her success in her journey to becoming a doctor. On the other hand, 
Indigenous focus group respondents from other schools noted that lack of representation at their 
schools exacerbated feelings of isolation and tokenism.26 
2.2 The Silencing of Lesbian, Gay, and Bisexual Medical Students of Color 
Underrepresented in literature on LGB learning environment are the voices of LGB 
medical students of color. In LGB literature, study respondents were disproportionately white, 
ranging from 61.1% to 83% white, and in literature of color, sexual orientation was not reported 
at all. In the 10 LGB studies reviewed, only one highlighted findings among LGB medical students 
of color.11 Erasing the voices of racially marginalized LGB medical students under the umbrella 
of LGB medical students misses the racism that can permeate LGB inclusion narratives. This is 
evident especially in one study, where students: diminished the importance of racial/ethnic 
identities, “The School of Medicine should define diversity based on socio-economic status and 
history rather than... race and ethnicity. Those [attributes] are not a true representation of students' 
pasts, presents, and futures;" framed diversity initiatives as creating dichotomous winners or 
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losers, “Our school's [diversity] efforts are so focused on racial and ethnic minorities that other 
aspects of diversity are being excluded;” and adopted “race-neutral” approaches to diversity, 
“Rather than singling individuals out because of race, religion, sexual preference, or gender, the 
SOM ought to promote a climate of acceptance towards all beliefs - this means creating a culture 
that does not promote one political or religious view over another.”19 All of these narratives are 
rooted in racism and further marginalize LGB medical students of color.6 
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3.0 Methods 
Using secondary data from the Association of American Medical Colleges’ (AAMC) Year 
2 Questionnaire, we investigated how learning environment and quality of life differed by sexual 
orientation and racial identities, and whether different perceptions of learning environment were 
associated with quality of life outcomes among a sample of second-year US medical students. The 
AAMC administers this annual survey to all active, second-year medical students.34 Students 
answer questions relating to learning environment, adjustment to medical school, and future career 
plans. Results are analyzed and presented in aggregated form on a national report.35 The stated 
goal of the survey is to, “help medical schools understand the climate and culture of medical 
education.”  
For this current study, we hypothesize that: 
1. LGB medical students will have poorer perceptions of learning environment 
compared to heterosexual medical students. Medical students of color will have 
poorer perceptions of learning environment compared to white medical students. 
These findings will be exacerbated among LGB medical students of color.  
2. LGB medical students will have poorer quality of life compared to heterosexual 
people. Medical students of color will have poorer quality of life compared to white 
medical students. These findings will be exacerbated among LGB medical students 
of color. 
3. Poorer perceptions of learning environment will predict lower quality of life and 
that these findings will be worse among LGB medical students compared to 
heterosexual medical students, medical students of color compared to white 
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medical students, and among LGB medical students of color compared to white 
LGB medical students.  
4. For hypotheses 1-3, we also hypothesize that underrepresented students will have 
more negative perceptions of learning environment and quality of life compared to 
their well-represented peers.  
The information gleaned from this study will add more to the literature on what is known 
about the relationship between learning environment and well-being for students with minoritized 
social identities. The Institutional Review Board of the University of Pittsburgh approved the 
current study.  
3.1 Study Populations  
All respondents to the survey were active second-year medical students enrolled at a  
Liaison Committee on Medical Education (LCME) accredited school were invited to participate 
in the survey by the Association of American Medical Colleges. We included responses from the 
2016, 2017, and 2018 Year 2 Questionnaires, which had response rates of 59.5%, 63.5%, and 
64.3% respectively. More details about the inclusion criteria for the Year 2 Questionnaire is 
provided elsewhere.35 For our current study, we excluded any students who did not report their 
sexual orientation or racial identity. 
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3.2 Measures 
3.2.1 Race and Sexual Orientation 
The 2016-2018 Year 2 Questionnaires asked medical student respondents to self-report 
Lesbian or Gay, Bisexual, or heterosexual identity.  We dichotomized sexual orientation categories 
into an LGB group and a heterosexual group. The Year 2 Questionnaire further asks students to 
self-identify their racial/ethnic identities from the ethnic categories listed in Table 1. Table 1 
describes how we condensed the 33 AAMC’s racial/ethnic categories into six broad racial groups: 
Black, Hispanic, Indigenous, Asian, white, and Other. Based on medical student demographics, 
we considered Black, Hispanic, and Indigenous racial groups underrepresented and Asian and 
white groups well-represented.36 “Other” group was considered well-represented for more 
conservative analyses.  
Table 1: Building Racial Groups by Representation and Ethnic Category 
Under- vs. Well-represented Study Racial 
Categories 
AAMC Racial/Ethnic Categories 
Underrepresented Black B00 Black or African American 
(Category) 
B01 African 
B02 African American 
B03 Afro-Caribbean 
B04 Other Black or African American 






H05 Mexican, Mexican American, 
Chicano/Chicana 
H06 Other Hispanic, Latino, or of 
Spanish Origin 
H07 Peruvian 
H08 Puerto Rican 
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Indigenous I00 American Indian or Alaska Native 
I01 Tribal Affiliation 
P00 Native Hawaiian or Other Pacific 
Islander (Category) 
P01 Guamanian 
P02 Guamanian or Chamorro 
P03 Native Hawaiian 
P04 Other Pacific Islander 
P06 Samoan 
Well-represented Asian A00 Asian (Category) 













White W00 White 
Other X00 Other 
 
The Asian racial group included South and East Asian ethnicities. The Black racial group 
included people across African and African-diaspora ethnic identities. We grouped people 
selecting American Indian or Alaska Native and/or Native Hawaiian or Other Pacific Islander 
ethnic categories into one “Indigenous” group even if they had mixed Indigenous-white racial 
identities. We made this decision for two reasons. First, we grouped these students to increase the 
power of our analyses. Second, each of the Indigenous ethnic categories provided on the Year 2 
Questionnaire (Table 1) share the experience of United States and European colonization, which 
includes a legacy of genocide, forced assimilation, and erasure that may limit the number of people 
who can select Indigenous identities alone.37–40 Indigenous-Asian, Indigenous-Black, and 
Indigenous-Hispanic multiracial identities were grouped into a Multiracial Underrepresented 
Minoritized group described below. Finally, while “Hispanic” is considered an ethnic identity by 
Table 1 Continued 
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the U.S. Census Bureau, we included Hispanic people as a separate racial group because of their 
underrepresentation in medical school independent of their racial identity.36  
If the student respondent’s selected ethnicities fell entirely in one of the racial groups we 
designated, we coded them as “(Race) Alone.” For people with ethnicities in multiple racial 
groups, we created two multiracial groups – Multiracial Well-represented people and Multiracial 
Underrepresented Minoritized people. The distinction was dependent on whether their multiple 
identities were only well-represented, i.e. white and Asian, or whether any of their identities were 
underrepresented, i.e. Black, Hispanic, and Indigenous, in medical school demographic 
composition.36 As we could not ascertain whether people selecting Multiracial “Other” racial 
identity would be categorized as a well-represented or underrepresented racial group, we 
considered well-represented for more conservative analyses.  
3.2.2 Perceptions of Learning Environment 
Perceptions of learning environment were measured using a shortened version of the 
Medical School Learning Environment Survey.41 This questionnaire was originally developed and 
validated to evaluate the medical school learning environment and to be used as input in decision-
making processes.41  The questionnaire was more recently validated in a Canadian sample, with 
measures meeting the minimally acceptable criterion of 0.7.42 The Year 2 Questionnaire All 
Schools Summary Report reports Cronbach’s Alpha reliability estimates for 2016-2018 at 0.8 or 
greater, indicating the instrument is reliable in the sample overall.35 The measure has not been 
validated extensively among people with minoritized sexual orientations and racial identities, 
though one study validated the survey among Brazilian medical students, which may show promise 
for minoritized students in the United States.43  
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The shortened survey assesses three dimensions of medical school learning environment: 
student-faculty interaction, student-student interaction, and emotional climate. The student-faculty 
interaction score assesses perceptions of faculty supportiveness; the student-student interaction 
score assesses peer relations; and the emotional climate score assesses affective response to the 
learning environment. Component questions are presented in the table below:  
Table 2: Perception of Learning Environment Scales and Component Questions 
Measure, Component Questions Scale Range 
Student-Faculty Interaction 0-20 
  1. Faculty are helpful to students seeking advice not directly related to 
academic matter 
 
  2. When giving criticism or answering a question, faculty are genuinely 
interested in helping the student 
 
  3. Faculty and administrators give personal help to students having 
academic difficulty 
 
  4. Faculty are reserved and distant with students  
Student-Student Interaction 0-20 
  1. Students in the school get to know each other well  
  2. Students spend time assisting each other  
  3. Students gather together in informal activities  
  4. Students in the school are distant with each other  
Emotional Climate 0-15 
  1. The educational experience makes students value themselves  
  2. The educational experience makes students feel a sense of 
achievement 
 




Students indicated on the scales from zero to five how often they experienced each of the 
above measures: never, almost never, sometimes, fairly often, very often, always. Student-faculty 
and student-student distance questions were reverse coded. Individual responses were summed for 
scores that could range from 0-20 for student-faculty and student-student interaction, and 0-15 for 
emotional climate, with higher scores reflecting more positive perceptions.  
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3.2.3 Quality of Life 
The Year 2 Questionnaire measured quality of life using the Quality of Life Scale from the 
Linear Analog Self-Assessment.44 The questionnaire has been extensively validated and 
reproduced in various settings.44 The Year 2 Questionnaire All Schools Summary Report reports 
Cronbach’s Alpha reliability estimates for 2016-2018 at 0.9, indicating the instrument is reliable 
for the sample overall.35 
Each question prompt stated, “Please select the number best reflecting your response to the 
following that describe your feelings during the past week, including today. How would you 
describe: …” The survey measured overall quality of life, level of social activity, and mental, 
physical, emotional, and spiritual well-being. Responses were reported on a scale from 0 (as bad 
as it can be) to 10 (as good as it can be). Final scale scores ranged from 0-60 with higher scores 
reflecting better quality of life.  
3.3 Statistical Analysis 
Analyses were performed using IBM SPSS Statistics for Macintosh, Version 26. We ran 
three Multivariate Analysis of Variance models to test our first hypothesis that perceptions of 
learning environment would be lower by minoritized racial and sexual identities. The first model 
defined sexual orientation alone as the predictor variable and the three learning environment 
measures as outcome variables. We defined heterosexual medical students as the reference group 
in this model. In the second model, we defined racial identity alone as the predictor variable and 
the three learning environment measures as outcome variables. White medical students were the 
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reference group in this model. In the last model with only LGB medical student respondents, we 
defined racial identity as the predictor variable and the three learning environment measures as 
outcome variables. In this model, white LGB students were the reference group. In all models we 
included sex, age, school region, and whether students attended classes in-person as covariates. 
Hypothesis tests were two-sided.  
We ran three Univariate Analysis of Variance models to test our second hypothesis that 
quality of life would be poorer among people with minoritized sexual orientation and racial 
identity. The first model defined sexual orientation as the predictor variable and quality of life as 
the outcome variable. We defined heterosexual medical students as the reference group in this 
model. In the second model, we defined racial identity alone as the predictor variable and quality 
of life as the outcome variable. White medical students were the reference group in this model. In 
the last model with LGB medical student respondents only, we defined racial identity as the 
predictor variable and quality of life as the outcome measure. In this model, white LGB students 
were the reference group. In all models we included sex, age, school region, and whether students 
attended classes in-person as covariates. Hypothesis tests were two-sided.  
Finally, to test our hypotheses that perceptions of learning environment would predict 
quality of life outcomes, we used Multivariable Linear Regression. We included our original 
covariates, sex, age, school region, and in-person attendance, and added sexual orientation and 
racial identity as covariates for the baseline regression. The baseline regression added covariates 
then each learning environment variable in stepwise fashion.  
In separate regressions we used SPSS PROCESS v3.4 to consider possible moderation of 
the relationship between each learning environment variable (predictor) and quality of life 
(outcome) by sexual orientation and race. The first regression tested moderation by sexual 
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orientation, controlling for racial identity and original covariates. The second regression tested 
moderation by race, controlling for sexual orientation and original covariates. The third regression 





Our final study sample included 34,679 second-year medical students. We excluded 3,808 
students who did not report their sexual orientation and 1,113 who did not report their racial or 
ethnic identity. Table 3 shows overall demographics and demographics by sexual orientation for 
our final sample. 








Sexual Orientation       
LGB 2767 (100) - 2767 (8.0) 
Heterosexual - 31912 (100) 31912 (92.0) 
Race       
Asian alone 444 (16.0) 6536 (20.5) 6980 (20.1) 
Black alone 173 (6.3) 1978 (6.2) 2151 (6.2) 
Hispanic alone 196 (7.1) 1669 (5.2) 1865 (5.4) 
Indigenous  19 (0.7) 262 (0.8) 281 (0.8) 
White alone 1623 (58.7) 18390 (57.6) 20013 (57.7) 
Other alone 34 (1.2) 637 (2.0) 671 (1.9) 
Multiracial, Underrepresented 179 (6.5) 1456 (4.6) 1635 (4.7) 
Multiracial, Well-represented 99 (3.6) 984 (3.1) 1083 (3.1) 
Sex       
Male 1411 (51.0) 15108 (47.3) 16519 (47.6) 
Female 1353 (49.0) 16803 (52.7) 18156 (52.4) 
Age       
Under 21 2 (0.1) 41 (0.1) 43 (0.1) 
21-24 1417 (51.2) 19158 (60.0) 20575 (59.3) 
25-29 1148 (41.5) 10934 (34.3) 12082 (34.8) 
Over 29 200 (7.2) 1779 (5.6) 1979 (5.7) 
Region       
Central 695 (25.1) 8942 (28.0) 9637 (27.8) 
Northeast 867 (31.3) 8484 (26.6) 9351 (27.0) 
South 810 (29.3) 11077 (34.7) 11887 (34.3) 
West 395 (14.3) 3409 (10.7) 3804 (11.0) 
Attend In-Person       
Almost Never 669 (24.3) 7290 (23.0) 7959 (23.1) 
Occasionally or Somewhat Often 867 (31.4) 9264 (29.2) 10131 (29.4) 
Often or Most of the time 1222 (44.3) 15201 (47.9) 16423 (47.6) 
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Average Student-Faculty 
Interaction Score (SD) 
14.46 (3.28) 14.84 (3.17) 14.81 (3.18) 
Average Student-Student 
Interaction Score (SD) 
14.55 (3.24) 14.87 (3.11) 14.85 (3.12) 
Average Emotional Climate Score 
(SD) 
8.64 (3.20) 9.28 (3.11) 9.22 (3.12) 
Average Quality of Life Score (SD) 38.52 (10.25) 40.73 (9.99) 40.55 (10.03) 
 
Eight percent of students are LGB and 92% of students are heterosexual. Among the LGB 
students, 58.7% are white, 1.2% Other, and 40.1% People of Color. Within these racial groups, 
79.5% of the sample was well-represented in medical school, while 20.5% were underrepresented 
racially minoritized students.  
There were slightly more male LGB students (51%, n= 1411) than female LGB students 
(49%, n=1353) and most LGB students were between the ages of 21-29 (92.7%, n=2565). Most of 
our LGB respondents lived in the Northeast (31.3%, n=867) and the West was home to the least 
number of LGB students (n=395, 14.3%). The majority of LGB student respondents attended in-
person pre-clerkship courses/lectures at their medical school at least occasionally (75.7%, 
n=2089).  
4.2 Perceptions of Learning Environment 
4.2.1 Student-Faculty Interaction 
Findings for student-faculty interaction by sexual orientation and race alone are reported 
in Table 4. As hypothesized, LGB students reported more negative average perceptions of student-
faculty interaction than their heterosexual peers (β: -0.36; CI: -0.49, -0.23). Similarly, almost every 
racially minoritized group reported on average more negative student-faculty interaction than their 
Table 3 Continued 
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white peers, with the exception of Indigenous people, who reported no significant differences from 
white people. Asian people had the greatest magnitude of difference (β: -0.58; CI: -0.67, -0.49), 
followed by Black people (β: -0.49; CI: -0.64, -0.35), people with Other racial identity (β: -0.46; 
CI: -0.71, -0.21), Hispanic people (β: -0.39; CI: -0.55, -0.24), Multiracial, well-represented people 
(β: -0.28; CI: -0.48, -0.09), and finally Multiracial, underrepresented people (β: -0.19; CI: -0.35, -
0.03).  
Table 4: Student-Faculty Interaction by Sexual Orientation and Race 
  Mean (SD) Coefficient (95% CI) p-value 
Sexual Orientation       
LGB 
(n=2639) 
14.46 (3.28) -0.36 (-0.49, -0.23) p<0.001 
Heterosexual 
(n=30230) 
14.84 (3.17) ref ref 
Race    
Asian 
(n=6620) 
14.40 (3.23) -0.58 (-0.67, -0.49) p<0.001 
Black 
(n=2015) 
14.48 (3.3) -0.49 (-0.64, -0.35) p<0.001 
Hispanic 
(n=1753) 
14.62 (3.42) -0.39 (-0.55, -0.24) p<0.001 
Indigenous 
(n=267) 
15.24 (3.07) 0.23 (-0.15, 0.61) 0.23 
Other 
(n=633) 
14.52 (3.53) -0.46 (-0.71, -0.21) p<0.001 
Multiracial, Underrepresented 
(n=1528) 
14.83 (3.30) -0.19 (-0.35, -0.03) 0.02 
Multiracial, Well-represented 
(n=1039) 
14.71 (3.08) -0.28 (-0.48, -0.09) 0.005 
White 
(n=19014) 
15.02 (3.09) ref ref 
 
Results by race within sexual orientation are reported in Table 5. When we disaggregated 
our LGB sample by race, negative student-faculty interactions were greater among LGB people 
with Other (β: -1.33; CI: -2.48, -0.18), Asian (β: -1.05; CI: -1.40, -0.70), Multiracial, 
Underrepresented (β: -0.75; CI: -1.26, -0.23), and Black (β: -0.69; CI: -1.21, -0.17) racial identity 
compared to their white LGB peers. LGB Hispanic, Indigenous, and Multiracial well-represented 
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students did not have additional negative perceptions beyond those of their sexual orientation 
and/or racial groups.  
Table 5: Student-Faculty Interaction by Race within Sexual Orientation  
 
  Mean (SD) Coefficient (95% CI) p-value 
LGB by Race 
      
Asian 
(n=422) 
13.68 (3.38) -1.05 (-1.40, -0.70) p<0.001 
Black 
(n=165) 
14.02 (3.49) -0.69 (-1.21, -0.17) 0.009 
Hispanic 
(n=185) 
14.59 (3.57) -0.16 (-0.66, 0.33) 0.52 
Indigenous 
(n=18) 
13.94 (3.52) -0.83 (-2.33, 0.68) 0.28 
Other 
(n=31) 
13.29 (3.72) -1.33 (-2.48, -0.18) 0.02 
Multiracial, Underrepresented 
(n=170) 
13.99 (3.27) -0.75 (-1.26, -0.23) 0.004 
Multiracial, Well-represented 
(n=94) 
14.89 (3.08) 0.15 (-0.52, 0.83) 0.66 
White 
(n=1554) 
14.76 (3.15) ref ref 
 
4.2.2 Student-Student Interaction 
Findings for student-student interaction by sexual orientation and race alone are reported 
in Table 6. LGB people reported average perceptions 0.25 (CI: -0.49, -0.23) points more negative 
for student-student interaction compared to their heterosexual peers. Racially minoritized students 
likewise perceived more negative peer interaction compared to their privileged white peers, and 
on greater magnitudes overall. Hispanic medical students had the most negative perceptions of 
student-student interaction (β: -0.94; CI: -1.09, -0.79), closely followed by Black students (β: -
0.90; CI: -1.04, -0.76), then Asian (β: -0.75; CI: -0.83, -0.66), Other (β: -0.66; CI: -0.83, -0.42), 
Indigenous (β: -0.51; CI: -0.88, -0.14), Multiracial well-represented (β: -0.47; CI: -0.67, -0.28), 
and lastly Multiracial underrepresented students (β: -0.38; CI: -0.54, -0.22).  
31 
Table 6: Student-Student Interaction by Sexual Orientation and Race 
  Mean (SD) Coefficient (95% CI) p-value 
Sexual Orientation       
LGB 
(n=2639) 
14.55 (3.24) -0.25 (-0.38, -0.13) p<0.001 
Heterosexual 
(n=30230) 
14.87 (3.11) ref ref 
Race    
Asian 
(n=6620) 
14.43 (3.16) -0.75 (-0.83, -0.66) p<0.001 
Black 
(n=2015) 
14.24 (3.24) -0.90 (-1.04, -0.76) p<0.001 
Hispanic 
(n=1753) 
14.16 (3.46) -0.94 (-1.09, -0.79) p<0.001 
Indigenous 
(n=267) 
14.62 (3.37) -0.51 (-0.88, -0.14) 0.007 
Other 
(n=633) 
14.45 (3.49) -0.66 (-0.83, -0.42) p<0.001 
Multiracial, Underrepresented 
(n=1528) 
14.77 (3.27) -0.38 (-0.54, -0.22) p<0.001 
Multiracial, Well-represented 
(n=1039) 
14.67 (3.18) -0.47 (-0.67, -0.28) p<0.001 
White 
(n=19014) 
15.15 (2.99) ref ref 
 
 Findings for race within sexual orientation are reported in Table 7. People with Other 
racial identity had more negative perceptions of student-student interaction compared to their 
white LGB peers (β: -1.81; CI: -2.95, -0.68), as did Indigenous (β: -1.77; CI: -3.26, -0.29), Asian 
(β: -1.01; CI: -1.36, -0.66), Black (β: -0.95; CI: -1.46, -0.44), and Multiracial Underrepresented (β: 
-0.54; CI: -1.05, -0.03) people. LGB Hispanic and Multiracial well-represented people did not 
have exacerbated differences beyond their sexual orientation and/or racial groups.  
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Table 7: Student-Student Interaction by Race within Sexual Orientation 
 
4.2.3 Emotional Climate 
Findings for emotional climate by sexual orientation and race alone are reported in Table 
8. LGB students had a significantly more negative perception of the emotional climate than their 
heterosexual peers (β: -0.60; CI: -0.72, -0.48). In contrast, racially minoritized students generally 
showed no difference in perceptions of emotional climate except for Asian students (β: -0.12; CI: 
-0.20, -0.03).  
Table 8: Emotional Climate by Sexual Orientation and Race 
 
Mean (SD) Coefficient (95% CI) p-value 
Sexual Orientation       
LGB 
(n=2639) 
8.64 (3.20) -0.60 (-0.72, -0.48) p<0.001 
Heterosexual 
(n=30230) 
9.28 (3.11) ref ref 
Race    
  Mean (SD) Coefficient (95% CI) p-value 
LGB by Race       
Asian 
(n=422) 
13.84 (3.30) -1.01 (-1.36, -0.66) p<0.001 
Black 
(n=165) 
13.89 (3.28) -0.95 (-1.46, -0.44) p<0.001 
Hispanic 
(n=185) 
14.60 (3.39) -0.20 (-0.69, 0.29) 0.42 
Indigenous 
(n=18) 
13.06 (3.35) -1.77 (-3.26, -0.29) 0.02 
Other 
(n=31) 
12.90 (3.75) -1.81 (-2.95, -0.68) 0.002 
Multiracial, Underrepresented 
(n=170) 
14.29 (3.47) -0.54 (-1.05, -0.03) 0.04 
Multiracial, Well-represented 
(n=94) 
14.90 (3.31) 0.03 (-0.64, 0.69) 0.94 
White 
(n=1554) 




9.13 (3.07) -0.12 (-0.20, -0.03) 0.009 
Black 
(n=2015) 
9.10 (3.17) -0.11 (-0.25, 0.03) 0.13 
Hispanic 
(n=1753) 
9.23 (3.23) -0.02 (-0.17, 0.13) 0.78 
Indigenous 
(n=267) 
9.61 (3.43) 0.36 (-0.01, 0.73) 0.06 
Other 
(n=633) 
9.01 (3.38) -0.24 (-0.48, 0.01) 0.06 
Multiracial, Underrepresented 
(n=1528) 
9.17 (3.18) -0.09 (-0.25, 0.07) 0.26 
Multiracial, Well-represented 
(n=1039) 
9.08 (3.12) -0.16 (-0.35, 0.34) 0.11 
White 
(n=19014) 
9.29 (3.10) ref ref 
 
Table 9 reports the findings for race within sexual orientation. There were no significant 
differences between white LGB people and racially minoritized LGB people beyond those of their 
racial and/or sexual orientation groups alone.  
 
Table 9: Emotional Climate by Race within Sexual Orientation 
  Mean (SD) Coefficient (95% CI) p-value 
LGB by Race       
Asian 
(n=422) 
8.37 (3.19) -0.32 (-0.66, 0.03) 0.07 
Black 
(n=165) 
8.39 (3.18) -0.28 (-0.79, 0.23) 0.28 
Hispanic 
(n=185) 
8.92 (3.36) 0.22 (-0.27, 0.70) 0.38 
Indigenous 
(n=18) 
8.56 (3.71) -0.16 (-1.63, 1.31) 0.83 
Other 
(n=31) 
8.10 (3.31) -0.48 (-1.61, 0.64) 0.40 
Multiracial, Underrepresented 
(n=170) 
8.25 (3.22) -0.42 (-0.92, 0.08) 0.10 
Multiracial, Well-represented 
(n=94) 
8.86 (3.36) 0.15 (-0.51, 0.81) 0.65 
White 
(n=1554) 
8.75 (3.16) ref ref 
 
Table 8 Continued 
34 
4.3 Quality of Life 
Table 10 shows well-being by sexual orientation and race. LGB people reported differences 
of -2.13 (CI: -2.52, -1.74) points more negative than the average Quality of Life score among 
heterosexual people. Indigenous people had the most negative reports of quality of life compared 
to white people (β: -1.94; CI: -3.12, -0.76), followed by people with Other racial identity (β: -0.79; 
CI: -1.56, -0.01) and Asian people (β: -0.38; CI: -0.65, -0.10). All other racially minoritized groups 
did not have significantly different Quality of Life Scores from white people.  
Table 10: Quality of Life by Sexual Orientation and Race  
   Mean (SD) Coefficient (95% CI) p-value 
Sexual Orientation 
 
   
LGB 
(n=2699) 
38.52 (10.25) -2.13 (-2.52, -1.74) p<0.001 
Heterosexual 
(n=31375) 
40.73 (9.99) ref ref 
Race    
Asian 
(n=6858) 
40.33 (10.07) -0.38 (-0.65, -0.10) 0.008 
Black 
(n=2112) 
40.18 (10.30) -0.30 (-0.75, 0.15) 0.19 
Hispanic 
(n=1836) 
40.41 (10.75) -0.25 (-0.73, 0.23) 0.30 
Indigenous 
(n=277) 
38.71 (10.40) -1.94 (-3.12, -0.76) 0.001 
Other 
(n=660) 
39.86 (11.05) -0.79 (-1.56, -0.01) 0.05 
Multiracial, Underrepresented 
(n=1599) 
40.63 (10.08) -0.03 (-0.54, 0.48) 0.92 
Multiracial, Well-represented 
(n=1064) 
40.43 (10.21) -0.21 (-0.82, 0.41) 0.51 
White 
(n=19668) 
40.74 (9.85) ref ref 
 
Table 11 shows findings by race within sexual orientation. There were no significant 
differences between racially minoritized and white LGB people beyond those of their sexual 
orientation and/or racial groups.  
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Table 11: Quality of Life by Race within Sexual Orientation 
  Mean (SD) Coefficient (95% CI) p-value 
LGB by Race      
Asian 
(n=430) 
37.64 (10.68) -0.91 (-2.01, 0.19) 0.10 
Black 
n=170) 
37.68 (10.62) -0.90 (-2.51, 0.72) 0.28 
Hispanic 
(n=194) 
38.98 (10.47) 0.33 (-1.20, 1.86) 0.67 
Indigenous 
(n=19) 
35.00 (10.07) -3.55 (-8.16, 1.07) 0.13 
Other 
(n=34) 
39.00 (11.75) 0.59 (-2.88, 4.06) 0.74 
Multiracial, Underrepresented 
(n=177) 
38.47 (9.94) -0.08 (-1.67, 1.51) 0.92 
Multiracial, Well-represented 
(n=98) 
39.78 (10.42) 1.14 (-0.94, 3.23) 0.28 
White 
(n=1577) 
38.75 (10.04) ref ref 
4.4 Regression and Moderation 
Table 12 shows the results of our stepwise regression with student-faculty interaction, 
student-student interaction, and emotional climate as predictor variables, and quality of life as the 
dependent variable. Model 1 accounts for the effect of covariates alone, and models 2-4 add each 
predictor variable in a stepwise fashion. At baseline, when all predictors are accounted for, 25.5% 
of variance in quality of life score was explained by learning environment predictors. Model 1 
results demonstrate that covariates had statistically significant effects in the model, though at a 
low level. Results in subsequent models demonstrate that all learning environment predictors have 





Table 12: Stepwise Regression Results for Learning Environment and Quality of Life 









































































R-squared 0.017 0.145 0.187 0.255 
Adjusted R-squared 0.017 0.145 0.187 0.255 
No. of Observations 32510       
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There was no significant moderation by sexual orientation, race, or race within sexual 
orientation for the relationship between learning environment emotional climate and quality of 
life. There was further no moderation by race alone or race within sexual orientation on the 
relationship between student-student interaction and quality of life.  
However, there was significant moderation by sexual orientation on the relationship 
between student-student interaction and quality of life, with LGB students’ quality of life more 
greatly impacted by perceptions of learning environment compared to heterosexual people (: -
0.015, CI: -0.027, -0.002; p=0.02). Further, there was significant moderation by race on the 
relationship between student-faculty and quality of life, with Asian students’ quality of life less 
greatly impacted by perceptions of learning environment compared to white people (: 0.017, CI: 
0.003, 0.031; p=0.02). There was also significant moderation by LGB Hispanic identity on the 
relationship between student-faculty interaction and quality of life compared to LGB white people 
(: 0.048, CI: 0.000, 0.097; p=0.05). 
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5.0 Discussion 
5.1 Student-Faculty Interaction and Student-Student Interaction 
Our hypotheses were confirmed that people with minoritized sexual orientation or racial 
identity would have less positive perceptions of student-faculty and student-student interaction. 
Our hypotheses were likewise confirmed that students with LGB racially minoritized identities 
would have exacerbated outcomes compared to their racial and/or sexual orientation groups alone.  
Our hypothesis that representation in medical school would protect against less negative 
perceptions of learning environment was largely not confirmed. 
Consistent with other LGB literature,11,19–22,25,28 LGB second-year medical students had 
lower perceptions of student-faculty and student-student interactions than their heterosexual peers. 
These findings are important. Social support among LGB people is imperative to their well-
being.45 Chosen family research demonstrates that LGB people’s friendships and chosen families 
hold an increased importance in their lives sand life decisions.46 Further, research among 
undergraduate LGB students and LGB students of color demonstrates that peer interactions, 
especially through student organizations, remain important for LGB student success.47 These 
realities may explain in part our findings of exacerbated outcomes among LGB Black, Asian, 
Indigenous and Multiracial Underrepresented students.  
Similarly, consistent with the literature on racially minoritized students’ perceptions of 
learning environment, nearly every racial group significantly differed from white students on both 
student-faculty interactions and student-student interactions.13,26,27,29–32 Our literature review 
revealed that African American students attribute worse faculty interactions to feeling ignored, 
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discriminated against, perceived as intellectually inferior, and felt that faculty were less responsive 
and did not provide enough constructive feedback.13 Asian and Pacific Islander women medical 
students felt faculty saw them as too quiet.29 Underrepresented minoritized (Black, Hispanic, 
Indigenous) students reported feeling socially isolated from their well-represented peers.13 Again 
these realities may explain in part our findings of exacerbated outcomes among LGB Black, Asian, 
Indigenous and Multiracial Underrepresented students.  
Though research among LGB and racially minoritized people may offer insight into the 
experiences of LGB racially minoritized students, separately they are inadequate. Our findings are 
consistent with Intersectionality Theory: there is a differential reality between being a heterosexual 
racially minoritized person and a Queer racially minoritized person; it is different to be a white 
LGB person and to be a racially minoritized LGB person.14 LGB Black, Asian, and Multiracial 
Underrepresented students all had lower perceptions compared to their white LGB peers on 
student-faculty interaction, and these same groups plus LGB Indigenous students had lower 
perceptions of student-student interaction. In Section 5.5 we call for more research to explore 
experiences unique to racially minoritized LGB medical students.  
Our findings around representation were particularly interesting because they run contrary 
to protective effects of well-representation demonstrated in previous literature.13 Asian students 
had some of the least positive student-faculty and student-student outcomes across sexual 
orientation. Firstly, Asian medical students still experience racism in the United States and in 
higher education where only white people are protected from racial oppression.6 Asian students in 
particular may face challenges to that social support via heterosexism and homophobia shaped by 
a cultural lens.45 These experiences certainly impact student-faculty and student-student 
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interactions and could explain less positive findings among Asian students across sexual 
orientation.  
Grouping Multiracial people by representation also yielded interesting results. Students in 
our novel Multiracial well-represented racial group had lower perceptions of student-faculty and 
student-student interactions compared to their Multiracial underrepresented peers when sexual 
orientation was not taken into consideration. However, when sexual orientation was considered, 
Multiracial well-represented LGB students reported better outcomes than their Multiracial 
underrepresented LGB peers (no significant differences vs. significantly lower perceptions). These 
findings suggest underrepresentation may be more impactful when racially minoritized people are 
also LGB.  
5.2 Emotional Climate and Quality of Life 
Our hypotheses were confirmed that people with minoritized sexual orientation would have 
less positive perceptions of learning environment emotional climate and quality of life. However, 
contrary to our hypotheses, people with minoritized racial identity and people with both 
minoritized racial identity and sexual orientation largely did not have less positive perceptions of 
learning environment emotional climate and quality of life. Further, well-representation did not 
ameliorate less positive perceptions despite our expectations.  
Differences by sexual orientation were at their greatest magnitude for emotional climate 
compared to other learning environment outcomes. Further, the magnitude of difference in average 
quality of life score for LGB students was a full two points lower than heterosexual students. 
Literature among LGB medical students has consistently demonstrated lower perception of 
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learning environment emotional climate and quality of life.11,12,21,22 These findings are likely 
reflective in part of internal inequities in the medical school learning environment. As discussed 
in Section 2.2, faculty and students alike discriminate against LGB students.11,19–22,25 However, 
these findings are likely also reflective of inequitable circumstances that impact LGB people’s 
emotional well-being beyond the medical school learning environment. Social stigma deeply 
impacts LGB people’s well-being in everyday life.33,48 Multiple systematic reviews have 
associated this social hostility, stigma, and discrimination to increased substance use, self-harm, 
suicide/suicide ideation, and mental illness among LGB people, indicative of the difficulties of 
coping with the reality of structural heterosexism.49,50 We grapple with the limitations of this study 
in fully assessing the impact of internal/external circumstances in Section 5.4.  
Unlike student-faculty and student-student interactions, racially minoritized students 
tended not to differ in perceptions of learning environment emotional climate and quality of life. 
There were two exceptions. Consistent with other literature, Indigenous students differed from 
white students on self-reported quality of life. In the limited literature available in medical 
education, well-being among Indigenous students was a factor of representation.26,27 When 
Indigenous people were well-represented at their medical schools, well-being was better, when 
they were underrepresented, well-being was worse.26,27 We suggest more research in Section 5.5 
to more deeply explore the medical school experiences of Indigenous students.   
Second, as with student-faculty and student-student interactions, findings among Asian 
students run contrary to previous literature. Asian students were the only racial group to have 
significantly different perceptions on both emotional climate and quality of life from white 
students, albeit small differences. There is extensive higher education literature that identifies 
potential reasons for differences in quality of life and feeling self-valuation, confident, and a sense 
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of achievement in their education experience, including how much Asian students have an 
established sense of ethnic background and what it means to them, and the extent to which Asian 
students acculturate (conform to dominant, i.e. white, racial values and norms) vs. enculturate 
(maintain racial values and norms of their native culture).51,52 Many studies draw attention to the 
impact of the model minority stereotype, i.e. the perception of Asian people as “successful in 
academics and work, self-sufficient, and mentally healthy.”53 Sense of belonging among Asian 
American students is impacted by the model minority stereotype in the ways that it separates Asian 
students from other racially minoritized students.54 We identified one qualitative study in medical 
education where Asian and Pacific Islander women medical students described stress associated 
with competition and achievement, compounded by the societal stereotype of Asian people as a 
“model minority.”29 Even the conceptualization of Asian students as “overrepresented” in higher 
education ignores the ways Asian students are still underserved by campus support programs and 
resources, and underserved in higher education research.54 All of these together could impact the 
significantly less positive perceptions of learning environment emotional climate and quality of 
life among Asian medical students.  
5.3 Regression and Moderation 
Our hypotheses that learning environment would associate with quality of life were 
confirmed. Once we accounted for each covariate and learning environment predictor, learning 
environment accounted for a full 25% of the variance in Quality of Life Score. This is hugely 
significant. Alongside the multitude of factors that can impact a person’s quality of life, identifying 
and addressing student concerns in the learning environment could significantly improve student 
43 
well-being. This is consistently shown in this study and other studies that directly link learning 
environment and quality of life outcomes: more positive student perceptions of learning, teachers, 
the atmosphere, and better academic and social self-perceptions are all associated with more 
positive quality of life.8,9 
With three exceptions, sexual orientation, race, and race within sexual orientation did not 
moderate the relationship between learning environment outcomes and quality of life. Consistent 
with our hypothesis, the relationship between student-student interaction and quality of life was 
strengthened among LGB students compared to heterosexual students. As above, student-student 
interaction is particularly important to LGB students as social support has a high impact on LGB 
people’s well-being. These moderation findings reaffirm the relationship of peer interactions with 
LGB student well-being. 
Surprisingly, the other two moderations demonstrated less strong associations among 
racially minoritized students. For Asian students and LGB Hispanic students, student-faculty 
relationships had a less strong impact on quality of life compared to their white and white LGB 
counterparts. These findings seem to indicate that faculty relationships are less important to well-
being of Asian and LGB Hispanic students than to white students. This does not change, however, 
the worse findings among Asian students on learning environment and quality of life alone. These 
findings should therefore not be taken as indicative of positive perceptions of learning environment 
or positive quality of life. There are a multitude of factors we cannot understand by nature of the 
limitations discussed below.  
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5.4 Limitations 
Study findings should be interpreted carefully and critically. First and foremost, the ways 
of capturing race are inherently flawed. Categorization of racial identity are manifestations of 
racism.55 These categorizations are artificial and have been used to justify oppression against 
people with minoritized racial identity.55 However, though abolition of racial identity 
categorization is a lofty goal, there are undeniable differences in realities among minoritized 
groups by virtue of their categorization that must be respected.55 Holding these dual realities of 
racial categorization complicated the approach and interpretation of the study and findings.  
The racial categories in this study could have been subdivided in a number of ways that 
may have captured inequity in differently. We decided to group American Indian/Alaska Native 
students and Native Hawaiian/Other Pacific Islander students into one big “Indigenous” racial 
group because of their shared legacy of colonization.37–40 For the same reason, we did not separate 
white and Indigenous multiracial identities. However, we still separated multiracial identities if 
they were Indigenous and racially minoritized, which reflects our previously limited understanding 
of the realities of settler colonialism. We also took a novel approach to creating Multiracial groups, 
dividing the groups by representation in medical schools. We did this thinking that representation 
in medical school may impact outcomes among students. Each of these decisions around 
categorization could be made differently – multiracial Indigenous identities could have been 
grouped all separately or all together, Multiracial groups could have been subdivided further or 
unified further. Deciding how to group students is complicated and imperfect and has implications 
on study findings, especially for Indigenous and Multiracial students.  
Our findings are limited further because of the data we have. Among LGB Indigenous 
students, findings may be limited by power with only 18 people in the group. The survey has 
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around 60% response rates for each survey year (2016-2018), introducing volunteer bias where 
students who respond may be different from the 40% who do not respond to the survey. The 
missing 40% may also have different perceptions of learning environment and quality of life. 
Importantly, only second-year medical students were included for analysis in this study. Some 
studies show that after clinical years (years 3-4) there are increased problems with witnessing or 
experiencing discrimination,20 and indoctrination into a discriminatory organizational culture.56 
Therefore, these findings may underestimate the impact of oppression in medical school learning 
environment.  
Additionally, our findings are limited by the data we do not have. We cannot interpret 
findings among students who selected “Other” racial identity because we cannot understand 
differential reality by racial identity. Further, student-faculty and student-student interactions, and 
learning environment emotional climate and quality of life are shaped by more than the phenomena 
captured on the abbreviated scales used on the Year 2 Questionnaire. Interpretation of findings in 
this study is limited to what information we have on the scale, which are imperfect for explaining 
the nuances of learning environment and quality of life outcomes among racially and sexually 
minoritized students.  
Lastly, this study is limited in its temporality. As a cross-sectional survey, it is impossible 
to assess the ways that external circumstances vs. realities of being in medical school play into our 
findings of lower perceptions of learning environment emotional climate and quality of life. It is 
unlikely that our findings stem wholly from LGB medical students’ experiences either inside or 
outside of medical school. This study is limited in that it cannot fully assess the degree to which 
internal and external circumstances are impacting student well-being.  
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5.5 Implications 
At the beginning of this study we identified four areas in which the current literature could 
grow: adding findings from nationally representative datasets; investigating student well-being 
beyond mental health challenges; identifying modifiable structural outcomes to build beyond 
interpersonal outcomes; and exploring differential impacts among Lesbian, Gay, and Bisexual 
people of color compared to their white peers. Our study addresses each of these areas. 
We used data from the Association of American Medical Colleges’ nationally administered 
Year 2 Questionnaire for the years 2016-2018. Our dataset captured responses from 59.5-64.3% 
of all second-year medical students enrolled at all LCME-accredited medical schools across the 
nation. Our dataset included participants of a variety of ages, races, sexes, and sexual orientations. 
To our knowledge, this study represents the largest nationally representative dataset of Lesbian, 
Gay, and Bisexual medical students and Lesbian, Gay, and Bisexual medical students of Color in 
the published literature.  
Well-being findings from this study go beyond outcomes of self-reported anxiety, 
depression, and/or other mental illness. Our study looked at quality of life as our well-being 
outcome of interest. The Quality of Life Scale investigates six areas of quality of life: overall 
quality of life, physical, mental, emotional, and spiritual well-being, and level of social activity. In 
using this scale, our study illustrates both mental and emotional well-being, which could capture 
anxiety, depression, stress findings from other studies, as well as more wellness-oriented 
perceptions of overall quality of life, social behaviors, and spiritual well-being.  
This study not only describes differential experiences in quality of life, but also in how 
quality of life may associate with differences in perceptions of learning environment. Our study 
looked at both interpersonal interactions and the learning environment emotional climate, which 
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explicitly probes the impact of the educational experience on students’ feelings of confidence, self-
valuation, and sense of achievement. Through multivariable linear regression, we found that 
student-faculty interactions, student-student interactions, and emotional climate together 
accounted for 25% of the variance in quality of life score. These findings lay the foundation to 
identify potential interventions on both interpersonal interactions and the broader educational 
experience and medical school impact on student well-being.  
Lastly, our findings were situated among Lesbian, Gay, and Bisexual medical students of 
color. To our knowledge, our study is one of few that investigates learning environment and quality 
of life while considering the multidimensionality of LGB student racial identities. In this study 
specifically, LGB people of color had significantly less positive perceptions of student-faculty and 
student-student interactions, differences that would not have been identified in racially aggregated 
samples. This study confirms what has largely been shown elsewhere: intersecting systems of 
heterosexism and racism mean that all-encompassing “LGBT” or “SGM” groups often do not 
adequately capture the experiences of LGB people of color. These findings have important 
implications for future research.  
Future research should continue considering how to describe and improve well-being 
beyond presence/absence of mental health challenges. In this study, LGB students had worse 
perceptions of all dimensions of quality of life (see Appendix B). Future research should seek to 
understand why these perceptions are worse by working with LGB students. Future research 
should also work with LGB students on addressing differential challenges to well-being.  For 
example, research could ask what defines well-being for LGB students and how can the medical 
school make sure to provide these needs.   
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Further, future research should continue to investigate the ways that the medical school 
also has a role in improving students’ perceptions of learning environment and well-being. Each 
of our outcomes demonstrated more negative perceptions among minoritized students. Future 
research needs to continue understanding the nature of these negative perceptions and working to 
mitigate them. In this study we also showed an association between perceptions of learning 
environment and quality of life. This relationship should continue to be explored with the express 
purpose of making sure the medical school and people with power work on changing the 
inequitable experiences of minoritized students. For example, research studies could work 
alongside students to ask why their experiences are more negative and what they think could make 
them better, then turn to faculty and administrators to implement these suggestions.  
Lastly, future research needs to continue considering the ways racial and sexual identities 
impact student perceptions of learning environment and quality of life. More research is needed to 
understand why white heterosexual and LGB students are protected from more negative 
perceptions of their learning environment compared to their peers of color. More research is 
needed to elevate heterosexual and LGB Indigenous student experiences of their faculty 
relationships and what experiences impact their well-being. Researchers should work to 
understand differences among heterosexual and LGB students who do not identify within federally 
constructed racial groups and how their counter-existence impacts their perceptions of student-
faculty interactions, student-student interactions, and quality of life. More research should be done 
with Asian students across sexual orientation to understand their medical school experiences. More 
research should be done about the ways that representation comes to play in LGB vs. heterosexual 
groups. All future research should be working to eliminate each of these inequities by racial group 
and sexual orientation that we identified in our study. These can all be achieved by centering race, 
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that is asking questions about how race might impact our realities, in our LGB literature, 
coursework, and medical practices. 
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6.0 Conclusions 
“The function, the very serious function of racism, is distraction. It keeps you from doing 
your work. It keeps you explaining, over and over again, your reason for being. Somebody says 
you have no language, so you spend twenty years proving that you do. Somebody says your head 
isn’t shaped properly, so you have scientists working on the fact that it is. Somebody says you have 
no art, so you dredge that up. Somebody says you have no kingdoms, so you dredge that up. None 
of that is necessary. There will always be one more thing.” – Toni Morrison, “A Humanist View,” 
from Portland State University’s Oregon Public Speakers Collection: “Black Studies Center public 
dialogue. Pt. 2,” May 30, 1975. 
As we identify methods to improve learning environment and quality of life, we ought to 
do so with three things in mind. First, we must hold the system accountable as well as 
individuals.10,13 When LGB medical students of color feel distant from other students and faculty, 
we should consider the ways that the medical school does not encourage feelings of closeness 
among students and student-faculty relationships (see Appendix B) and how we can change the 
system. When students don’t feel their educational experience makes them value themselves or 
feel a sense of achievement or feel confident in their abilities, we should question what changes 
and resources the medical school needs to offer to foster those feelings. Finally, when LGB 
medical students have worse quality of life than their heterosexual peers, we should consider how 
the medical school can change its practices and behaviors.  
Second, each of these must be achieved with LGB students of color at the center. We must 
elevate the perspectives of LGB students of color to guide our action. We must engage students, 
faculty, staff, and administrators with systemic and institutional power to create changes that serve 
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LGB students of color, and not demand that LGB students, faculty, staff, and administrators of 
color bear the sole responsibility of creating an anti-racist, anti-heterosexist learning environment. 
We must create a learning environment that centers minoritized voices and adequately serves all 
of its students, not only those with power and privilege.  
Lastly, though there are many students who have negative perceptions of learning 
environment and have worse quality of life, many students, LGB and heterosexual, white and of 
color, are doing well. We can identify qualities and practices that facilitate a positive learning 
experience and leverage them to build strengths in students who the learning environment is not 
serving.  
My hope is that future studies in this area will not describe inequities for the sake of 
description. Instead, I hope that future studies will describe inequities towards the purpose of 
taking action on racism and heterosexism. My hope is that future studies need not describe 
inequities, understanding that systems of heterosexism, racism, heterosexist racism, and racist 
heterosexism persist regardless of the nuances of description and that description alone does little 
to address the material conditions of minoritized populations. May we focus our energy and 
research dollars on action to manifest liberation for Queer and Trans people of color.  
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Appendix A Study Outcomes Model Statistics  
Table 13: Study outcome model statistics 
  F df p Adjusted 
R squared 
LGB Alone          
Student-Faculty Interaction 105.62 5 p<0.001 0.016 
Student-Student Interaction 123.29 5 p<0.001 0.018 
Emotional Climate 158.75 5 p<0.001 0.023 
Quality of Life 114.25 5 p<0.001 0.016 
Race Alone         
Student-Faculty Interaction 64.04 11 p<0.001 0.021 
Student-Student Interaction 99.42 11 p<0.001 0.032 
Emotional Climate 65.23 11 p<0.001 0.021 
Quality of Life 43.35 11 p<0.001 0.013 
Race within Sexual Orientation         
Student-Faculty Interaction 88.56 11 p<0.001 0.030 
Student-Student Interaction 89.09 11 p<0.001 0.031 
Emotional Climate 71.21 11 p<0.001 0.025 
Quality of Life 3.73 11 p<0.001 0.011 
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Appendix B Improvable Responses by Study Outcome 
Appendix B.1 Student Faculty Interaction 
Figure 1 disaggregates the student-faculty interaction subscale into its component 
questions and shows how responses vary among the sexual orientation and racial groups that 
differed statistically from their respective reference groups. Students could respond to each 
question with values of never, almost never, sometimes, fairly often, very often, or always. For 
“Faculty are reserved and distant with students” we considered a response improvable if students 
selected a value of sometimes or more. For all other questions, we considered a response 
improvable if students selected a value of sometimes or less. Only groups that differed significantly 
from their reference groups are displayed. 
 













Faculty are helpful to students
seeking advice not directly
related to academic matter
When giving criticism or
answering a question, faculty
are genuinely interested in
helping the student
Faculty and administrators give
personal help to students having
academic difficulty
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Appendix B.2 Student-Student Interaction 
Figure 2 disaggregates the student-student interaction subscale into its component 
questions and shows how responses vary among the sexual orientation and racial groups that 
differed statistically from their respective reference groups. Students could respond to each 
question with values of never, almost never, sometimes, fairly often, very often, or always. For 
“Students in the school are distant with each other” we considered a response improvable if 
students selected a value of sometimes or more. For all other questions, we considered a response 
improvable if students selected a value of sometimes or less. Only groups that differed significantly 
from their reference groups are displayed. 
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other
Students gather together in
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Appendix B.3 Emotional Climate 
Figure 3 disaggregates the emotional climate subscale into its component questions and 
shows how responses vary among the sexual orientation and racial groups that differed statistically 
from their respective reference groups. Students could respond to each question with values of 
never, almost never, sometimes, fairly often, very often, or always. We considered a response 
improvable if students selected a value of sometimes or less. Only groups that differed significantly 
from their reference groups are displayed. 
 













The educational experience makes
students value themselves
The educational experience makes
students feel a sense of
achievement
The educational experience makes



















Appendix B.4 Quality of Life 
Figure 4 disaggregates the quality of life scale into its component questions and shows how 
responses vary among the sexual orientation and racial groups that differed statistically from their 
respective reference groups. Students could respond to each question on a scale from 0-10, with 0 
representing well-being as bad as it can be, and 10 as good as it can be. We considered a response 
improvable if students selected a value of 5 or less. Only groups that differed significantly from 
their reference groups are represented. 
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